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(57)Abstract: * 3 

PROBLEM TO BE SOLVED: To make a recording with J 

excellent signal characteristics in the case that a phase- 
variable optical information medium is used even when a ' 
multi- speed recording, a CAV recording and the like are 
made at different linear velocity. 

SOLUTION: When the values of pulse string-relating x, y 
and 2 are set to be more than zero and recording linear 
velocity V is 3 m/s to 9 m/s, x, y and z are specified so 
that the following equations may be satisfied: x=aV+b 
(provided 0.045<a<0.065 and 0.1<b<0.4), y=cV+d 
(provided 0.03<c<0.05 and 0.0<d<0.3), and z=eV+f 
(provided -0.12<e<-0.07 and 0.8<f<1.5). Similarly, when 
the recording linear velocity V is 6 m/s to 18 m/s and 
12 m/s to 36 m/s, the values of pulse string-relating x, y 
and z are each specified correspondingly, thereby making 
the recording with excellent signal characteristics even 
when the multi-speed recording, the CAV recording and 
the like are made at different linear velocity which is 
within each recording linear velocity. 
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(57) mmi 

e® ^ c a v es& amta* mmm \z <k 

*E»WMc*3^Tfc. A#fe«^*teTE»-CS*<fc3 

ct0^c#<, j&V3 % E»«*#V#3in/s^9m/s©i#K: 

x = aV+b fib 0.045^ a ^0.065, 0.1^b^0.4 
y = cV + d fib 0. 03 ^ c ^0.05, 0.0^ d ^0.3 
z = eV+f fib -0. 12^ e ^-0.07, 0.8^ f £1.5 
**&r<fc5K»£ft;U nttlc. E«»j*«V**6m/s 
— 18m/s, 12m/s— 36m/sOD<h^l;:te, /^UUXJiJKHT* 
x. y, z©i6§^»£ftT4CtT, £-*<£>E®« 
M^it^vj^xe- KEft^CAVEft&df© 
»3tt*«iiaEfcctSE»RF^43liTt>, £#fc«*fWtt 
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ftfxfc 5 *flMBE**ttT* o T , 
■T-^xy^E»fcJ:0fl|«OE»*ffa3IR, 
II^fe^nT (Tt^D^^W) T $> -5 0<f -5^(7)12® 
*^tt»#tft^SfTa:3«^OE»jft*/t»7--U^P 

gWnTTSS lfi^©ES*W4#€tfc*£fr& 
5«-&CDE»i£fc:o^Ttt* ISPflBxTT/t^-l'^ 
Pw(7D/t;uxa$f pi, (n-n' ) OD compel 'in y T 
Tvt 9 - p w * (DM U"OWV\sX 2i J t<DMl"<)l 

/visx<Dm\zmr$m d-y) TW7-i/^Pb' 

(Bz TTA7-I/^P b©/^X«e p it«$ 
*l, n&tfn' £n' ^ n<7)IEtf)g!£i b, /1*7— l"^ 
JVIfl (Pw&tfPw' ) >Pe> (PbWPb' ) T 
*^E»3t©/t;!/^?y*fflW 

HflfB/N 0 ;i/X^J(cH-r^)HufBx, y, z coffin OcfcD* 
£*4, 

x = aV + b fib 0.045^a^0. 065, 0. l^b^0.4 
y = cV + d fib 0.03 ^c^0.05, 0.0^d^0.3 
2=eV+f fib -0. 12;^ e ^-0.07, 0.8^ f ^1.5 
**fc-r «k 5 KISS b£ C i SWrfR t T *3tt«*E«* 

WC^lt, u-if-**flH»"r*.e:i»cJ;0«JE 
E»JiK:a*<tt*i;S*TflWI<OE»]*V>»4»«ti^ 

35t o 3te*«Eft#8rC* o 
y-^xy^E»KJ:D««oE»*tTa:'5IB, 

ff^*S^nTTfeS 1 «^<7>E»*W4»£lfcA£fTft: 
5*-&<OEfi«[^^liTtt, ftRQWx TT/t7-KA 
Pw(D/^XgPf pi, if (n-n' ) [El^B#r B 1*Sy T 

Tvt »7 - Pw' cos u^;Mt;i/X i ^£>ig 
/^u^c^tc^i'ii (i- y ) Tt/w-i/^Pb' 
©{Eu^;i//i;i/^i*fcov;i/5 1 /^xSBmp i, mm 

♦§z U^P bCDA°;UXgPe p iTf$/££ 

ft, nMn' £n' ^ n (AIEOfiEfti U /t«7— 

(PwWPw' ) >Pe> (PbM'Pb' ) T 

ME/^l/X^JKHTSSSEx, y, z (Dffi^, 0<fcO^ 
ES»iga[Vd«6m/sUJl±, l8m/s^TOi 



x=aV+b fil 0.022^ a^O. 033, 0.i^b^0.4 
y=cV+d ill 0. 015^ c ^0.025, 0.0^ d ^0.3 
z = eV+f fib -0. 06^e^-0.035, 0.8^ f Si. 
5 

*«fc"T cfc 5 fcRjg Lfc d £ iT *3fc«f*E8«" 

*«±fc^&< it>ffl«{fca!©E*Ji*Wr***«E 

E»Jifcffl*{fc*afei;*-B:T«f«^E»*^tt«*«A 

*frft 5 5t«*ES*ffi-eft o T, 

^-^xy >?E»(c J; 0 *«<OE»*fr& 5 IS, 

IWnT (Ttt^ay^WHW) T*4 0«^CDE« 

^^^4S^^^^fr^:3^^(OfBg®^/t I 7--l/^;i/P 

WWnTT** l,«*©E»*W4»***.*fr& 
5»^<OE»*fcOlvr»4, ePigxTT'/t7-K;l/ 
PwtfVWXSS f p i, ff (n-n' ) BOBSPflffiyT 
t/W-W^Pw' OSSU^P/X^Xi-t^SSU^ 
/W^OMfcBWBli (1-y) TTA7-l/^Pb' 
<^iSU^;M^xi^t>o-T;^/t;i/XgPmpi, nspfl 

*Sz TW7-l/^Jl/P bCO/Ul/XSPe p iT'M^ 
ft, n&tfn* £n' S n <DjE<BfiSci U ./*«7 — l<"< 
(PwMPw' ) >Pe> (PbWPb' ) T 
»*E»3fc<B/^lO^J£JB<^ 

ME/W*^JfcKIT£ffi'Ex* y, z coffi£, OcfcO* 
i*<, j^O, E»«*ffiV#n2m/s£U:* 36m/sJETF©i 

x=aV+b, fil O.Oll^aS 0.016> .0. l^bS 
0.4 

y = cV+d, fib 0.008ScS 0.012, 0. OS d S 
0.3 

z = eV+f, fib -0. 03SeS -0.02, 0.8S f S 
1.5 

*»fc-r <fc 3 kis^ b£ c i swrniT^iMiiEsw 
[it*JS4] rai&nxf4*ig«(036rtj»i*#-r*aM 

S«±K'>&< ifcffi»bS!©E»JB«r#*r*3tt«f«E 

TSCi^cfc01[EE»JiJc:ffi^b**i;*-t3:T«a© 
E»*^f4«#|ftA.*fftt'5*fll*E»Sllt-C*^T, 
v--^x ! y>?ES^ < kO«ffi<7)ES*fT&'5IR, (S^ffi 
*nT (Ttti7D-/^B#IH) T*S0fg-^(DE»*^^4 

«*ibT«rEU-1f3t«S:583ie$^ II^nTt 
lM^oESife^ittS^a^^fT&iW'&oESift 
fcoi^Ttct, B^Pel^x Ttny- u^;upwo/t;i/XgB 
f pi, ft (n-n* ) \£\<D&rmmy TT7W- 
Pw* coSu^;uA;uxi^coii5U^;u/tjUxop B 1^P§ 
Palte (i-y) Twy-i/^pb' <7)f&u^;k/\°;u 
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X<h£t>0^;i/3V\°jUXg&mp<h, KSHUHSz TTV17- 
U^JUP bCD/tJUXSBe p<hT*«f/££n, nWn' £ 
n' <n<DJE<Dm.$iL£L. /I? — WOVtf (PwStfP 
w' ) >Pe> (PbM'Pb' ) -e&£fBS^O/\°;i/ 

PL. 

mmtm^mt. mz^jixmzm-r&mmx. y, z 

<7)M£, 0£9*^<, *o, f3lt^^V^3m/s« 
±, 9m/s£TF<E> 

x = aV+b {Bb 0.045^ a ^0. 065, 0. l^b^0.4 
y=cV+d ill 0.03 ^0.05, 0.0^ d ^0.3 
z = eV+f fib -0. 12^ e ^-0.07, 0.8^ f £1.5 

Mo 

^nT (T\$?nyt7m$) x$>z> omnm^m^u 

\z~?^t\Z. ^F^xTTvw— i^jupwcd/^xSB 
f p£, (n-n' ) [§]<DPtr^y TTV\'y— 

RQ4S (l-y) TW7-KJI/Pb' cof£l/^;i//\°JU 

U"^P b<D/\^Xg&e vtX~m!&2n, nSffn' £ 
n' ^n<£>IE£>g$c<hb, (p w R{/P 
w* ) >Pe> (PbWPb' ) ^^IB^O/N^ 

com*. o^d*^<, fr-D, mmmmmvmm/sM 

_h, 18m/sJ£TF<E>£^t;:, 

x = aV + b fib 0.022^ a^0.033, 0. l^b^0.4 
y = cV+d fib 0.015^ c £0.025, 0. 0£ d £0.3 
z=eV+f fib -0.06£e£-0.035, 0.8£ f £1. 
5 

Mo 

fB®^:^^#^^^ £fT& ? 7fc1t$SfB£ii£^T-& o T, 



\Z~D^T\Z, WHixTT/W-!/^Jl/Pw(DA;i/7;a5 
f p<h, St (n-rT ) lElc7)^r^*iy TTVW-l/^ 
Pw' cOrSi/^jwtji/Xch^cDrS i/^;i//t;uxcop^^^ 
r^*s (l-y) TTr/t9— u^uup b' <7)fgu^;i//t;i/ 

l^;i/Pb<£>A;UX§Be pi:T*M$n, nMn' £ 
n' £ntf)IE<£>g$c£b, /ty- l/^;!,;^ (Pw&tfP 
w' ) >Pe> (PbWPb' ) *Tr*^>fB^3tO/t;i/ 

mmmm^mz, m^jixmzm-t&mtzx. y, z 

±, 36m/sKTO^#{3, 

x = aV+b, {II 0.01l£a£ 0.016, 0.1£b£ 
0.4 

y = cV + d, fib 0.008£c£ 0.012, 0.0£d£ 
0.3 

z-eV+f, fil -0. 03£e£ -0.02, 0.8£ f £ 
1.5 

zmtz?<k v tzmfe-? % z. t zwwl zytmmmm 

Ho 

n<DzSy?-&Vko /T^9%J^T, ^^^0.55£il 
±, SSt^^n6%RJ:T*^^ch^1#m^T^^1ff#fB 

mutt* 

im&m 8 ] »*3S 1 . " 2 Xtt 3 IBfK^^lt^fB^ 
S^rffl^TlB^^fT^^ di^oJ^^*HB^tt^C07t1S 

^ib^^t^-pt, mm&(r>n^mn<Dz;v?-i& i & 

a/T^9%JWT, ^^^0.55J^±, ^»*^i 6 %^ 
[0 0 0 1] 

r%z.t\z&Qtmmtm\zmmt*tkuzv:. mm<v 

IB®, H^X^S^^^^fr^pffl^^cOTtlt^iB^ 
[0 0 0 2] 

[«e5fcOS«] U— !f-*©|IMtl:i OfB® • Si.^fT 

W) &CD-R*DVD-R, **»A^nIffi&CD- 
RW, DVD-RW, DVD-RAM, MD, MOf-f 



(4) 
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[0003] zn*><Dftmmzmmft<Do*>. cd-r 

W, DVD-RW, DVD-RAM&tU ESS©** 
\Z. MD, MOtt:f(7)3t««^^U-TttHll-e**» 

[0 0 0 4J-8I:, **<ba!<03t««E»JKfffc»L 
T«$KftE»*r*B8L Hft&JfKfr&Sfc 

TU5„ £©i€L 7;Pfxt;-HEi*CAV (A it 
HE— *) E»<0«fc3fc:* Hi;E»«{*k:#LT»fc<&ia 

aarcE»tfr&3*&, {&mmmm^D^mmm 

T?OE»fttftt5c:4:a«KaatlT^*. 
[0 0 0 5] d©t«©»«ttE»*fr^^^Ttt, IB 

^tfCD-RWI:^^TH EfikJfctt+fc^a&lX (= 
l.2m/s) , 4X ( = 4.8m/s) * 1 OX (=12m/s) CD 

-e-coEftatfrjc^wsaw^ERifefr^o 

[0 0 0 6] 

ift^ftTtt, ES«iSaE«^fkii&E»A7— RtK/ 

<o ^m&w \z «t o 31* k E»«a***ft -r -5 c t k 

ft^C AVES& io^'&Ko^Ttt. IftX&ttlcBflt 

[0007] Sf^x, c©«t5a*ttTi:*wb, 
*«t*ttTE»-r-5 2:t#Te*E»36rftt»eT*. 
*«U<tt, E»*»flEKJ:6rK:jSl<ff«i:Wtt-pE«Ta 
Clt^T#*3C*«E»JSE**KW--r-5e&K3i«*-5. 

[0 0 0 8] ffl*ffcS!<Bifcf*«EfiH*#ftJ8 
FEB^C AVEi&Clia 
*«aflEKJ:SE»firfc*UTt>, A» &«^*tt"CE 
»T5C:i:*^€rS3tt««E««*. 5t«*E»2rffi2& 

tf*flwnE»««ft»«-r«^ttawfr*. 

[0 0 0 9] 



tt>ffl*{bffl©E»»&#-r*3Kffif«E»ttE<t^»L 
T, l/-1f-*^JH»-r<&C4:K:j;01»EE»Jifc«je 

<b*^i;**T««oE**^»a»#iftASfTa33tt« 

SEfiJSTfeoT, v-^x y >?ES^«k01ffffi^>E 
•*ff&3IK, SWnT (Ttt?D^BH) 
*0«^(OE»*^J4»#lft*SfTa:5*^<OE»** 
/t7-WPe©l^i:l, M«*«nm5 1 
«*OE»*^itt»*«*.*fra:5«-&fl!>E««K^Vi 
T»4, P^raifixT-e/i^ — i^^;i/Pwco/t;i/xSBf p 

i> ffl- (n-n f ) m<DV$ffl$% y U^JVP 

w ■ cos i"vvrt)\,7s t^<DM [y^jwv^ <om \zmm 

ti§ (1-y) TW7-K;!/Pb' <Z>{g;l/^Jl/A;i,X 

^PbO/U7»eptT*j4*n, nWn' ft 
n' "SnOIEtoSEgciU /^-KM (PwMP 
w' ) >Pe> (PbR^Pb' ) T*<5E«3t©/^ 

ft, 0 c t0^:^<> E»»jS«V*WsJK±, 9m/ 

s»T©i*fctt, 

x=aVH-b fib 0.045^ a ^0.065, 0.1^b^0.4 

y = cV + d fib 0. 03 ^ c ^0.05, 0.0^ d ^0.3 

z=eV+f {ILL -0. 12^ e ^-0.07, 0.8^ f Si. 5 

[0 0 10] fif^T, ffi**fcffl<&E»Bft#T33tefi«R 
EBJt#f:»l/Tv-^iyyEBl:T«i©EB6ff 
Efltat3i£#*3ia/sft* 69m/sK;fctt£E@A;i/X 
Xh7r^«ftt5ct^ 3m/s^S9m/s<OE»l9 
j$^<£>® F E»^> C A V Efifc: i© 

-CEfrT*2:i*iT#*. 

[ooii] M*gt2Ett0X91tt. HiflXliBStt 
<B*rt»ftWTSj^S«J:f;:^&< ife«£fba!©E 
»»ft«-r***«E*«tfffc*#bT, U-1f-3tftRB 
»T*CfclcJ:OJttEE»JBlc*«ftft*i;a*T«* 
OE»*^tt»*»*ftff&'5>t«*E»*ffiT?*o 
T, ^-^xy^EW-J:OW«<OE«kftfT3Q:3IK % fi 
WnT (Tttimy^HfM) T?*5 0«^EB< 

(aggDtiU W«*nTtf»5lW©EB*^H 
•*«Aftff&5»'&©E«*lCO^T»4, BSR3«xT 
TVt9-l/^;UPw(D/\ 0 ;i/Xa$f pi, (n-rT ) 
lsI^)Ptra*sy TTA7-l/^Pw' coiSU^;u/t;i/X 
i*o*U^;p/t;pxoiBlfcRr|BMB (l-y) TW7 
-WPb' ^{£U^;i//^xiftt>^v;i/^/t>ux 
3$mpi, ^litiz T-e/t^— U^;|/P bCD/i;i/XSBe 
P<htM$n, nRtfrT ftrT Sn©IE<BSE»i 
U A ot 7-U--Ul/^ (PwWPw' ) >Pe> (Pb 
MPb' ) t?»*ESJtO/^;i/^?(lftffl^^ mlIBn;i/ 

xmzm~rz>mzx. y, z<o«, oi:o^:^<, ^ 



^2 0 0 2 - 2 6 0 2 2 6 



x=aV+b fib 0.022^ a ^0.033, 0.1^b^0.4 
y = cV + d fib 0.015^ c ^0.025, 0.0^d^0.3 
z=eV+f fib -0.06^ e ^-0.035, 0.8^ f^l. 
5 

x.y^mm\zxmm(Dmm^n 
u?m, mmu&&mm/sfrt> i sm/siz&w&mm/^ 

Ea^go^HTovjt^xh:- Hts^cAvtss 

[0 0 13] !S^3El6£<£>^te, H4>n:5U**tett 

C t K£ 0 «JEE»JiK:ffi*fl:*£ C S-tfTflMB 
<0E»# W4»#«;t *frfc 3 ftflMIESttr t> 

WnT (T^D 7 ^W) T*^^) 0{g*t<BE»* 
^^4»#»A*ff&3»'&OE»«*^«7-U^;UP e 
<0*tt3t£U i^nTTSI) l«-f|<DE«krtiAW; 

W7-H;PPwOAW«fpt, tf- (n-n* ) 
EI0ll$IHtiRy KJPPw' co^U^;^;i/X 
^-^oSlx^;i//t;i/XOF5tc:^rai|S (i-y) ttv\°«7 

— U^JUP b' CDigl/^jU/lil/Xii^^^Vjl/^/^^X. 
3Bmp£, ^f B 1(i z T 7 - 1/ P b OA 9 JPX e 

U A OJ 7— (PwMPw' ) >Pe> (P b 
Sr/Pb' ) T»§Eft3e^/^X5iJSffl^, H9E/t;l/ 
^9iJfcB8TSBftEx, y, z 0£0*^<, ^ 

E»»3*ftV^12m/sfil±.. 36m/sJKTO££K:, 
x = aV+b, fib O.Oll^a^ 0.016, O.l^b^ 
0.4 

y = cV + d, fib 0. 008^ 0.012, 0.0^ d ^ 
0.3 

z = eV+f, fib -0.03^e^ -0.02, 0.8^ f ^ 
1.5 

[0 0 14] tot, tt«ffcffl<0E»»*«-r*3tttt« 
E»aftfcMLTV-i7X-/ vESfCT«f«(OES&ff 
ES^3iS^12in/s^^36m/s^4D^-5>E®A 0 ;i/ 
XXh7Ty»Sftt6^iT% 12m/s^e36m/s<DE 
iiM^iT0-?;i/f-Xtf- HES*CAVES& 
dfoattSWas^A-SERHF^^^Tfe, &£7fr<f-^ 

[0 0 15] 8l*3B4E«©»«li l HitnxttJIKEtt 

»»*w-rs*«f*E«a#^»uT, u~- »f-3e«^ 

6 <D Sf-*ft BMtr* CI £ J; 0 iEESI KffiS 



SiglT^^T, ^-^Xy^ESfccfcOffifSBOE 

*0e#©E»*^tt»S*ASfTtt5«^<DE»«* 
/1«7- l^JPP e (DMffiytt LTfflEU-1f3fc«&$83tt 
fi-^*5^nTT»S lfi-^©ES*^tt»€r»A 
£fr&5*^©E»ftK:o^THu B?HllxTW7- 
l/^;i/PwOA;UXgB f p fc, (n-n' ) m<09$m 
■fly TW7-l/^Pw' <DS5U^;U/WX£^<DSS 
l/^;i/A;i/X^ratw^^*i (l-y) TTVW-l/^l/ 
P b ' Oil/^Jl/WX £ * fco^^/WXSBm p 

mj&Zft. nRZSn* £n' ^ n <£>IEcDg§£<h b, rt? 

— WVifl (PwR^Pw' ) >Pe> (PbR^P 
b' ) T*SES3t©/t;i/X50*fflViTS9EU— 1f5teSH 
*«3ttSi3:*E»¥SSr«^, ttEEfi^ati, ME/t 
^X^ncWrsflftEx, y, z<7>M£, 0£9*^<, 
£>0, E»i»iSftV}&t3m/sa±, 9m/sETF 

x=aV + b fib 0.045^ a^0.065, 0. l^b^0.4 
y = cV + d fib 0.03 ^0.05, 0.0^ d ^0.3 
z=eV+f fib -0. i2^e^-0.07, 0.8^ f ^1.5 

[0 0 16] «£ot, ««<fcl!<0E«}B*^*3te«f* 
E»f«fffc»bT-7-^XyS;E«»CTlll«<3!)E»*fT 
& 5 IS, ES§lS^3ai/s^ 6 9m/s fc*3 W-fcES/WX 
X h 7TV?:#^ftt^) ^tT, 3m/sA^9m/s<OEeiB 
iSS^ISHTOV^X tf — HES^CAVEftat*© 

mte&mmmz&zmmmiz&^T*. &#&«-jf«M* 

[0017] w*«5E*o58Wtt, re&nx^tett 

«jis#-r*3t««E»a«:jc:»bT, u-if-ytmfr 
z<Du-^-yt&mM?&z.t:\z&Qm2mmm\zmm: 
ft**i;*^T«*<©Ea*^tt*€r«Afefftt53ie« 

iESgBT'SoT, "7-^17 vEa^ctD1S«<3DE 

*0«^©E»*^tt»*«**ff3a:'5«^©E»jft* 
/t«7— U-"WP e©51«3ttUTWEU-1f3ttJB**3t 
fi-^n TT*S 1 fif ©E»*^l»Sjft^ 
*fT&3«^<&E»&K:o^TW\ W1*lxTTV17- 
U^;i/Pw(7)/\ 0 ;i/Xa5 f p <h, (n-n* ) ©cD^fm 

u^)i/^j^7s(Dm\z^mm (i-y) tw^-u^ 

Pb' OfiU^y^i/XiiSfeo^^/^xSBmp 
<h, B^iHz TT/^-l/^l/P bco/t;i/XgBe pit 
eS/££*U nWn' £n' ^ n <DJE<Dm%tt U A? 

— (PwRtfPw 1 ) >Pe> (PbWP 
b f ) TfeSES^^/^UX^J^ffll^TfiJEU-if^iS 
S«5t$ia:SE*^a*«A, MEEft^Stt, tuf5/t 
;U^yiJ^H-rsWEx, y, z<Dm&* 0<kV±^<, 
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x=aV+b fil 0.022^ a^0.033, 0. l^b^0.4 
y = cV + d {II 0. 015^ c ^0. 025, 0.0^ d ^0.3 
z = eV+f {II -0.06^ e^-0. 035, 0.8^ f £1. 
5 

[0 0 18] ftoT, ffi*fcffi<BE»B*#T*#tt« 

& 5 BR, IBSI9igffi^6in/s^ «S> 1 8m/s fc* W&EflWl' 
XXh7fyS#£ftt5utT, 6m/s^bl8m/s<DE 

»»a*o«lT07;^ t;- HEft^c a vEsa 
[0 0 19] M^6BBttO%«tt. m&nxtt«Ufett 

5 O U-U*-3fc* Jfclfr S C <h 0 ffiBEBB fcffl^ 

*E»SI«T*^T, 7-*i5/s;Eftl:J:t)«*©E 
ftSrfr&SIR, iWnT (Tttimy £r«MW) T» 
«0«^©E»*^tt#*»ASfftt5»^OE»«* 

/ir7-i/^;i/P eol«*tl/Ti[EU- tf^ag^fg^ 

Sit, I^«A<nTt*5 lfif CDESa^tttf ftx. 
Sfra:5»*©E»*lc^ViTtt, WBixTT/W- 
i^;|/Pw<d/wx8B f p it (n-n' ) m<omm 

ByTW7-I/^l/Pw' Oi^U^I^l/Xch^iS 

u^;i//^;i/XOPamra*i (i-y) Tt/w-i/^i/ 

Pb' <D<SU^;^;|/Xi:Srt>ov;i/^/^xafmp 
<h, mfflO&z TTVW-l/^!/P bCDAJl'XS&e p £T* 
*gf££n, n&tfn' £n' ^ n (DTE(DM$kL b, /\ OI 7 

(PwS«Pw' ) >Pe> (PbStfP 
b' ) T**E»3tO/^l/X^J*fflliTWEU-lf3taS 
*583tS*<5E«*a««*, AlEEfi^fSfcL ME/1 

E*«a«V*«12iB/sa±, 36m/sEtT<D£:SK:, 
x = aV+b, fib O.Oll^a^ 0.016, O.l^b^ 
0.4 

y = cV+d, fib 0. 008^c^ 0.012, O.O^d;^ 
0.3 

z = eV+f, {Hb -0. 03^ -0.02, 0.8^ 
1.5 

[0 0 2 0] fct, ffi«^bfflOE«»*Wre'3t«« 
E»««:l:»UT'7-i?i7yE»l:Tffl[a<DES*ft 

6 5 E»J»iS 1 2m/s^ 6 36m/s £ ES/W 
XX h7fy$1$^fctS^tT, 12m/s*>S36m/s©E 

[0 0 2 1 ] li?^ 7 EttOXntt. W^Jl 1 , 2Xtt 



3E«03t**E»*ttSffl^^TE»anfc5tfl|*E» 

~F\ £WflE**0. 55JEU:* Et*¥#16X£U:T**. 

[0 0 2 2] fi£oT, T-?Xys;EBl:J:0f*OE 
»*fr&5IRa>Efi^;i'XX h^^v^#^kb^i7t1t 
*ES*ffi^TE®Sff«i:ofc316ffif«SSJi**:fz:*Oi 

E»«#©»*««fcct-&fl*S|fttt^St<r*^4:3J« 

[0 0 2 3] M«q|8E«a>9B9!B, IS^fl 1 , 2X11 
3E«<03tt««E»*ffi*ffl^TE»*fT«t3 ^ch^pj 
ffi&*E»ttl60it««E»«lflcT*oT, ESS^ff 

[0 0 2 4] S£oT, 7-*Iyj;Efil:i0i*©E 
»*fr& 5 KOfifik/ WX X h 5 T^SWJgfc 
«E»*ttfcTE»*fT&3 Ci3jt?Tie«t*E»ttliO 
3tt««E»l«#:fc45^iT, E«*©W£«^«rte£»iSE 

[0 0 2 5] 

l:»LTf«©E* • f?*Str3S«c!)«lll8*J««l«H 
l l:*To ffiKft905K1*«IBAtK# 1 ^x tf > H;i/^E 
-^--2«^cfc*Kft^SK:±0ig<EK»-r*— E 
S • \£y&7y*73 \ZX U— If— MftEIJS 4 K<fc 

9 ^agft: U — -tP— ^ £ & £ U-lf -ftjB *tt» bT, * 
^**^bT3t««ES«ftl fcU— if-JtSBait** 
T, 3t««E»»#10)EeHfcfflSCft**i;s-&*c: 
t^<fcO**(DE»*^tt»*lftil*fra:5. 5t 
ttffiBSUKft 1 6 OR»5tt*E« • W \*v9?v 
y3^1-^ui(:j:D, 3ttfl«BE»«E* 1 t»-r* 

[0 0 2 6] ^t*, **J»©»JB<Wtett fiEfiftfttt 1 
<7)M^JC^^T0 2^#ILTPJT^o 

±tcT^ffiiss i 2 , ess 1 3 , ±i$&mm s 
Mills, hjBi 6*#-r-5. se 

:*-A*-=r- h 1 6 I±CHWJI 1 8 , &WL 1 1 
<D*aBmz\t;\— Ha- Mi l 7 ^ITfe^K 
[0 0 2 7] ±EO#fiT-f^* 1 a*. 1 9 * 

<O^Tfcfi<^. £fc, W®Jt><7s>? 1 atcEpJS'JSl 8£ 
118' ^MlTfeftK 

[0028] as 1 1 ©*mtt, ii#^^x, -fe^^y 
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[0 0 2 9] EH/I 1 3<DtmtLT\$. ^-T^z)V 

ffiXftaeetmfl*. e* (7^77^) a* -a 
«> m& maAt) mm • ax. Rztmikittf&ifrurc 

61LT^§. ^0SbTe«fil:, Ga, Ge, A 
g, In, BL C, N, Si, S&if<7)7C*S:jS 
ftrraciiT, Eft • **«**«*f*Mt, flMKtett£ 

»7C*oaSlniJt¥tt, 0. l~20at%, WiStcteO. 1- 
15at96i-r*<&a*ft^. 20at% <£9^<-r<5<h, 

[0030] mmtmommmi 3<ommti>TmQ~~ 

T£<h, »jg{c«14— 25nm£f£tf>a*&^o lOnnicfcOS 
fc2tSL<tz.Z>o Sfc, 50ninJ:9JP^<hiSiiTi§-- fcffl^ 

*b*t*5£o ^wpftiBSinfi 

^X^CVDffi, TtCVDffi, -f;<i->:/u—5V >^ 

[0 0 3 1] ±K<Z>Ee» 1 3 <DT«&tf±Jffc:fcL « 

tbTH S iO, S i0 2 , Z nCK Sn0 2 , Al 
2 0 3 , Ti0 2 > ln 2 0 3 , MgO, Zr0 2 &£ 
(D&mWtttM* S i 3 N 4 , A I N, T i N, BN, Z 
r N&£<Z>g{b4£u ZnS, In2S 3 . TaS 4 ft2 
©BMbftK SiC, TaC, BC, WC, TiC, Z r 

1112, 1 4 0l!jfttt. ««fbS!E»Ji«k0 s 6>i«^;i 
euBcfcp&ftBJi 1 2, 14lt 



So 

[0 0 3 2] TSB^BJI 1 2 cOMiPte, lx#t^ fig 
*E»««K:*#<#»rs. ft#fcfi^«M4*»*fc 
ftlctt, 60-120nm£T££ia*B#;*n*. JL££«H 
iH^IIilTH 5~45nm, »Jg^tt7— 40nmtT 
5nm<k0af <*:§tiSifatt«BIJitUT© 
«tBS*fc*a:<as. E»««<DffiT*£i; 

— 45nmcfcD #®f«Jl§{i££ D-*>T < 

fcD. ISOilbEfiHitefciSTT*. 

[0 0 3 3] K$S1&mm 1 5 t ITU A 1 , A tu A 
g, Cu, Ta, Ti> W& Xtt^nS 

f^tTCr, Ti, Si, Cu, Ag, P cK Ta/i 
if©7C**aSiPbTt>A^ 0 jSJnJt*tt, 0.3~2at%<h 

-raosvabT^s. o.3atxio^a^t % sjg^tt 

Off?, T^l^rXttMte^W^fc*. dcoi:? 

XA7i5"J>m ^XvCVDft, 3£CVD 

iot»*T*5. £&Xtt£JRJB®»PiLTfeL 50 
-200nm, »a^tt70— 160nmt-rs ^ 

[0034] R$tnmm 1 5 -e^BMbBfrita) 

ftS«JS^— JKWTfe^o ^r<Dm^\t. 3-15Ann*i«3 
3/zmJ:D»<-r^)ch, *-A-3-Hl6J: 
KBlgSB 1 8 *K»5«^, x 5— &n* 

[0 0 3 5] A-Hn-hSl 7tlTH Xt°>3- 

[0036] mm 1 8 »4, e»flsi£oct«. y 9 > k 
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[0037] mmm 1 9 £ tin ^w-mmtmmm. 
-A-D-Mi 6x^Epjsyei s±iz. 

gtI19^:LTH ffiMis-hZm^ZCtTbTZ 
£ 0 Mil 9C0^/P«^^a®^tl^^(DTd^^ 

[0038] z.<D&otem*Mum}&\z£>^T, 

ytmmmmufc i mmm i 3 cmltv 

nz>mm^& (gisirr) a, E»-r^#«*t*»pigs 

T>fX?Oi8Eai:iLtEFM (Eight-to-Fourt 
een Modulation) XW^SC, A^^^ogk&XlR^rA 

[0 0 3 9.] Eifgtt, C^ckSfcPWMEa^frfc: 
5 m\zm 3 JC^T<fc 5 ^IB®/1Jl/XX h "7 5r vtCtfc ^¥ 

eC0S^7t<hbT¥^U— !f £ 

£fT&5^<BES3fcfc:o^TE;, B#P^>lix TTV\ 0I 7— 1/ 
^PwtfV^PXgiS f p <h, (n-n , ) EKDEffyjiffi 
yTW7-l/^Pw' ©Sl/^jl//^Xtf^t/ 
^^/^XOffl^^B (l-y) TW7-l/^P 

'"VUifi (PwMPw' ) >Pe> (PbMPb' ) 
-e^^lB^cO/tjUX^Jt LT¥»#U-1f SrSEftS-fr 
IU3ta, n = 4, n' = 2 <£> t ^<7)0iJ-Z:&So 
[0 0 4 0] fBSftcD/^XWCO^T, E»8li£ffia* 



3m/s^59m/s<OjeH^*liTiSS*fT/«c^, 

y, z £ffi»»i«ftV£<0fflW£<!:i£, fttlQ/^l/X 

»JSflEa:f41t0UH«ta:* (B4#R) . SfoT, JU 
&Ei/1MX h7fyi:6tfS^M«x, y > z 

So 

[0 0 4 1] x = aV+b 
y=cV+d 
z = e V+ f 

a ttO. 045*> 6 0. O65**ES«<03MftSEflMg 
# 1 fc*»*IS£«^oy y £r-#tt a /T**9%JBL 

£tea^0.05^60.06rt*M£L^c, b ttO. 1^60.4d*H 
«K:E»ao3t«*E««tft: l ©S481l:±5'H4S 
SM±#*»K, JfjTC**. * SfcWiBfcttO. 2^60.3£S 

a*L^. c tto.o3^e>o.o5^Ha^E»«<^3t«f«E 

S„ SSKJFJBfcttO. 035**60. 0453&*M£L^„ dttO. 
0^ 60. 3#HttlcBftfl^3MMffiMK# l 

0. 15**60. 25rt*S*l^.' ett-0. 12*^6-0. 07*«R«fc 
fB@m^7fe1t^fB^j«#: 1 (OBtgllU^BMitt 
a*S5<* SfiSTS)^. $6(cMF9^B-0. lft*6-0.09#f 

a*i/^. f tto. & i . 5^n*fceAtto %w«e* 

iSloSigtia^MIUMiK, JRST?* 
So *6fc»iifcttl.0*>6l.2#a*U^. 

[0 0 4 2] £fc, ES«iaa^6ffl/s^ei8m/sOftH 
ta*S*SJ:5fc||«Eb?tS*&3tti»«E«l«#lc* 
UTtt, EftftO%1*«efttt»10H£KBKiJ:«H 
Mitt^iK, jflT^^KlibT, a #0.022** 
60.033, c ^0.015^ 60. 025, e #*-0. 06^6-0. 035^ 
M^b^o b, d, f «E»*iSS^3in/s^e»9m/s<0« 

[0 0 4 3] E»»iSK^12m/sA^36m/s<^l|lEH^58l6 

T^^lltLT, a^0. 011^60. 016, c *«0. 008^ 
60.012, 03^6-0. 02^S*b^ o b, d, f 

^Eft^S *A«3m/s^ 6 9m/s<7)^-& «h ^HIT$> S □ 
[0 0 4 4] ±E©B«5tK»:*ft, E«tR%ft«^E 
h^T->?*R€UTE»Sff?a:5^ffi*«ffl 

x tf- K E»S ^ CAVEW: »*S"T S - <h # S . 
[0 0 4 5] 

s. 

[0 0 4 6] »ffllJc»^J:t)#U*-#*-hS«l 1 



(9) 
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*»j£U £©»4&1 lie, TSftHil 2, Efill 

U>^fti;J;f)aiLfc. T3ffiII12l:«ZnSS 
i 0 2 £. ±SB&®Ji 1 4K&Z nSSi0 2 tSiC 
£*6SU MJl«g-*80nnK lOnm. 5nmtLfc. E&J1 

1 3«AgGe i n s bT e %mmtmmm%m^. 

mmtelSnmtLfc. EfctSfcf&JI 1 5K«Ag£&JHU 
SS/ZnSSiOj (80nm) /ESJI (15nm) /Zn 
SS i 0 2 (tOnm) /S iC (5nm) /Ag (140nm) t 

tvmmitmmmoz. tr > n - h \z «t -s, ^— n- n - h ■ 

1 6 *»(KU ffl^flSlBfc*$BE»iSE# 1 ©ULRx-r 7, 
^la^^L-feo ^--A'-n-M l 6±lCjg 

1 9^LT#U*-^*-hSS2 0SH£f3-&t> 

■a-. #u*-#^-hS«2 oro^® (as o -g-fr-a-s© 

ES#H) ffliJlcWJBl 8 ' £JE5f£U ft50-&^1i-?^X 
^£#fc. ■£©&, '^PILD (fc*-Ag200Xl W m) 

«: i mmm 1 3 ro^®^a<t:*ff 
[0047] z.<D±v\zLTnrzytmmimm&i \zm 

UT.'3m/s^69iii/s©ieHoe»«aflElCTlB«*fT)3: 
^, &*©«J^ftC*5^T, x, y> z £SE-ft; 

fic-/'^ -*H£ o/T<nmm £ff v y ^ 

g/MC&-S>,tg-©x. y, zCDMS:*J6fco £©££© 
x. y, z©ffi«kfBSi8SafgVt<Dffig|*0 3t^-r. 
x. y, z ©fan©:!§£t>E@^M«V£Jt0JBB^<h& 

[0 0 4 8] x=0.06V+0.2 
y=0. 035V + 0.25 
z =-0.1V + l. 2 

[0 0 4 9] 

l5&mo%>mi KtJftJgl, 4E»©f£BJ}K:'j;* V fc£,. ffi^ 

fc3>®ESJi tmt zytmmmmte \z*t ltv-^ x 

y S*E&fCTfil$8©E®£fr & 5 f^. S®^jSft^3m/s 

e. 9m/s c *j « jux x h =7 =j £ <&mit-? -5 Z. 

tt\ 3m/s^e.9m/s«>fe#^jiSW^rH-C ! ©T;i/5 1 Xt; 

— k mm* c a v mm & t* ©g& -5 k * & ehb# 

[0 0 5 0] MF&B2. 5E*©389H;:«fc:n«. ffl^b 



SiOEfiJI ^WT^Ttlf 38EiW# Kfcf LTV- Z x y 

s>e»icti» nammzntt ? mmmmmmm/sfr 
bism/siz&vzmm/vuzx h ? r is % & mitt z z 

tT, 6m/s#> £> 18m/s©Efi*gil)^©^BT-©-7;i^x 
fcf- FE»*CAVE«fr£©Sft*»S«K:J;SE» 

[0 0 5 1] W^3S3, 6Ef6©389JK:j;ntf. ffiSMt 

^EftCTflMBCEeSfr&SBL £flt*%«#<12n/s 
^e>36m/sf;::fctt&E^/ , Ul'XX h 7T-> J £#5£-ft;T'5 
ditr> 12m/s^e,36m/s©fB^^iift©^ST© - 7;i'5 1 
*K-F£»*CAVE»&£©Sfc**a«CJ:*E 

-5. 

[0 0 5 2] si*JS7E«©^BJfC«ttl«> T — 9 ~X.y 
t- s? * ttjgfl: L fc***E»*ft CTS» *ff ft o fcft 

[0 0 5 3] W^8E«©^BJC«tn«, v-^x-y 
5?E»C«fc 0 ttHR©E»£fr& 3 IBOEft^JUXX F 5 
?-^*4»«fl:bfc3tt««E»*ttfcTEe*fT ft5 C £ 
*tiff«fc*E»tt*©#tt«E»a*fc;feV»T. Eftft 
©S^fi^#tt*iSS-rscitT, E&^©7t1f^ESi 

[0ffi©fa^ftUiBj] 

[0 1 ] *5Siili©— **©»»*7S-rE»W£8B<0* 

[02] ffi^t^©^«^E@«ft©^^j&^-r«^ 

[03] iet/t;^x h^^^^^-rsiBjsT^-s. 
[04] E»*»*tt#tt**-r*H3:B-e*«. 

[^^©UJBJ] 

i ^1»ffiEftiKft 
1 3 ffl^ft^©E^S 



1] 



T 
4 
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[03] 




